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(57)Abstract: 

PURPOSE: To provide the recording device and recording medium for digital data 
which can effectively prevent the digital data from illegally being copied. 
CONSTITUTION: A data-supply side device 10 encodes the digital data recorded in a 
data base 1 1 by using a key code (y) generated by a key code generation part 14 and 
the identification code (x) which is characteristics of the recording medium FD and 
sent from a device 20. A data-reception side device 20 records the encoded data on 
the recording medium FD. The encoded data read out of the recording medium FD 
are decoded by a data decoding part 25 by using the key code (y) supplied from the 
device 10 and the identification code (x) of the recording medium FD which is read 
out by an identification code read part 24. The identification code on the recording 
medium FD is recorded on the recording medium FD in an unwritable state. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A data storage means to memorize digital data, and an identification code 
input means to input the identification code of the record-medium proper which is 
going to record desired digital data, A keycode generating means to generate the 
keycode of arbitration, and an encryption means to encipher the digital data read from 
said data storage means using said identification code and said keycode, An output 
means to output said enciphered digital data (encryption data) and said keycode, An 
encryption data input means to input said encryption data, and a keycode input 
means to input said keycode, An encryption data-logging means to record said 
inputted encryption data on a record medium, An encryption data reading means to 
read the encryption data recorded on said record medium, An identification code 
reading means to read the identification code of said record-medium proper in the 
record medium itself, The recording device of the digital data characterized by having 
a data decode means to decode the encryption data read in said record medium to 



the original digital data using the identification code read in said record medium itself, 
and said inputted keycode. 

[Claim 2] The record medium which is a record medium with which digital data is 
recorded using the recording apparatus of digital data according to claim 1, and is 
characterized by what the identification code of the record-medium proper rewrites to 
said record medium, and is recorded on impossible. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment which records digital 
data, such as a computer program, and music, an image, alphabetic data, on a record 
medium, and the record medium used for this equipment, and relates to the technique 
of preventing the illegal copy of digital data especially. 
[0002] 

[Description of the Prior Art] Conventionally, as a record medium of digital data, 
various things, such as a magnetic tape, a magneto-optic disk, a semiconductor 
memory circuit, a floppy disk, and Hurd Thijs, are known. Digital data, such as a 
computer program, are recorded on this kind of record medium, and are supplied, or, 
recently, are supplied through a communication line. 

[0003] A user can copy a computer program to other floppy disks, hard disks, etc. 
using his own computer. Moreover, recently, the equipment which records music and 
image information in digital one, for example like a compact disk has come to be 



announced. 

[0004] Thus, if the equipment which can record various kinds of software in digital one 
is developed, a user does not have degradation of the engine performance and can 
copy the software received from the feeder to other record media as it is. Music, an 
image, etc. can be received with a communication line or the means of broadcast, 
and a feeder can supply software without record media, such as a compact disk. 
Thereby, while the supply cost of software falls, a merit called resource saving is 
expected. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the equipment which records 
digital data induces the problem of the illegal copy of software. In the computer 
program, the illegal copy already serves as a social problem. 
[0006] Development cost is unrecoverable if the software developed when seen from 
a software feeder's position circulates by the unapproved copy. It cannot but stop 
setting up the selling price of software highly as the result. 

[0007] On the other hand, seen from the position of the user who does an illegal copy, 
"software has the awareness of the issues of large sum past **", "paying a high 
amount of money also like software excellent also in inferior software, if it purchases 
to normal since it cannot purchase after confirming the contents like books", etc., and 
it is in the vicious circle condition of running to a copy involuntarily. 
[0008] Although there is also a motion which is going to control an illegal copy legally, 
since it cannot do actually, discovering an illegal copy one by one in fact has a 
question in effectiveness. By computer software, supply in the form where the copy 
protection function was attached as a cure against an illegal copy etc. is performed 
now. It is earnestly examined by recording apparatus, such as music, as a cure 
against an illegal copy that the recorded data attach the function in which tone quality 



etc. deteriorates rather than original data. Moreover, attaching the function in which 
the count of a copy is restricted etc. is examined. 

[0009] These functions in which a copy is forbidden like, and the function in which the 
quality of software deteriorates at the time of a copy are to kill helplessly the 
advantage which is the property of digital storage equipment "the original source is 
recordable without degradation." Moreover, the social effectiveness that a feeder can 
supply software without a record medium to a user is not expectable, either. Moreover, 
seen from the position of the user who is going to use software justly, these functions 
are very inconvenient. 

[0010] This invention is made in view of such a situation, and aims at offering the 
record medium used for the recording device of the digital data which can prevent an 
illegal copy effectively, and this equipment. 
[0011] 

[Means for Solving the Problem] This invention takes the following configurations, in 
order to attain such a purpose. Namely, the recording device of digital data according 
to claim 1 A data storage means to memorize digital data, and an identification code 
input means to input the identification code of the record-medium proper which is 
going to record desired digital data, A keycode generating means to generate the 
keycode of arbitration, and an encryption means to encipher the digital data read from 
said data storage means using said identification code and said keycode, An output 
means to output said enciphered digital data (encryption data) and said keycode, An 
encryption data input means to input said encryption data, and a keycode input 
means to input said keycode, An encryption data-logging means to record said 
inputted encryption data on a record medium, An encryption data reading means to 
read the encryption data recorded on said record medium, An identification code 
reading means to read the identification code of said record-medium proper in the 



record medium itself, It has a data decode means to decode the encryption data read 
in said record medium to the original digital data using the identification code read in 
said record medium itself, and said inputted keycode. 

[0012] A record medium according to claim 2 is a record medium with which digital 
data is recorded using the recording apparatus of digital data according to claim 1 , 
and to said record medium, the identification code of the record-medium proper 
rewrites it, and it is recorded on impossible. 
[0013] 

[Function] The operation of invention according to claim 1 is as follows. When a user 
is going to receive supply of desired digital data, the identification code of the 
record-medium proper which is going to record the digital data is inputted through an 
identification code input means. The digital data taken out from the data storage 
means is enciphered by the encryption means using said identification code and the 
keycode generated from the keycode generating means. The digital data (encryption 
data) and the keycode which were enciphered are outputted through an output 
means. This encryption data is incorporated through an encryption data input means, 
and is recorded on the record medium which has said identification code with an 
encryption data-logging means. When using the digital data, by the encryption data 
reading means, encryption data are read in a record medium and it is sent to a data 
decode means. And encryption data are decoded using the keycode inputted through 
the identification code and the keycode input means which were read in the record 
medium itself by the identification code reading means. 

[0014] Since identification code of the 2nd record medium cannot be rewritten to the 
same identification code as the 1st record medium even if it copies encryption data to 
another record medium (the 2nd record medium) from the record medium (the 1st 
record medium) with which encryption data were recorded according to invention 



according to claim 2, even if it uses the equipment of claim 1 , the encryption data 

copied to the 2nd record medium cannot be decoded. 

[0015] 

[Example] Hereafter, one example of this invention is explained with reference to a 
drawing. 

<1st example> drawing 1 is the block diagram having shown the outline configuration 
of the 1st example of the recording apparatus of the digital data concerning this 
invention. 

[0016] This example equipment consists of data supply side equipment 10 and data 
reception side equipment 20, and between both equipments is connected by the 
communication line L. Data supply side equipment 10 is installed in the selling firm 
which sells software. On the other hand, data reception side equipment 20 is an 
installing-in user side using software thing, and by drawing 1 , although much data 
reception side equipments 20 are tied through a communication line L to data supply 
side [ one ] equipment 10, since it is easy, it usually shows only data reception side 
[ one ] equipment 20. In addition, the installation part of each equipments 10 and 20 is 
arbitrary, in addition to the above-mentioned example, data supply side equipment 10 
is installed in a software manufacturer, it installs data reception side equipment 20 in 
a software dealer, respectively, and a user goes to a software dealer and may be 
made to receive supply of desired software. Hereafter, the detailed configuration of 
each equipments 10 and 20 is explained. 

[0017] Data supply side equipment 10 consists of the keycode generating sections 14, 
communication interfaces (l/F) 15, etc. which generate the keycode of the arbitration 
for the data base manager 12 which manages the database 11 which stored the 
software of varieties used as the candidate for selling, and a database 11, the 
encryption processing section 13 which enciphers software (digital data) with a supply 



demand, and encryption. Here, the communication interface 15 is equivalent to the 
identification code input means and output means in this invention. 
[0018] Data reception side equipment 20 A data demand command, the identification 
code of a record medium FD, etc. The encryption data reading section 23 for reading 
encryption data in the encryption data-logging section 22 for recording the control unit 
21 which consists of a keyboard for inputting etc., and the encryption data sent from 
data supply side equipment 10 on a record medium FD, and a record medium FD, It 
consists of the data decode section 25 for decoding the identification code reading 
section 24 for reading identification code in a record medium FD, and encryption data, 
a communication interface 26, etc. Here, the communication interface 26 is 
equivalent to the encryption data input means and keycode input means in this 
invention. 

[0019] Although especially the record medium FD does not limit the class, a floppy 
disk, a magnetic tape, a magneto-optic disk, a semiconductor memory circuit, Hurd 
Thijs, etc. are used, for example. In this record medium FD, the identification code of 
that record-medium proper rewrites, and it is beforehand recorded on impossible. 
Although not limited, especially the record technique of identification code records 
identification code on the field (protection field) which a user cannot rewrite 
magnetically, for example, or rewrites a bar code on the jacket front face on which the 
disc-like MAG sheet of a floppy disk was contained, and records it on impossible. The 
manufacturer who manufactures the record medium is a shipment phase, and 
records the identification code of such a record-medium proper with gestalten, such 
as the consecutive number, for every record medium, for example. 
[0020] Next, the actuation in the case of receiving supply of software using the 
example equipment mentioned above is explained with reference to the flow chart of 
drawing 2 . In addition, S shows processing with data supply side equipment 10 



among the subscript of each step number of drawing 2 , and U shows processing with 
data reception side equipment 20, respectively. 

[0021] First, a user inputs data requiring [ to wish / of software ], and the identification 
code of the record medium FD which is going to record the data using the control unit 
21 of data reception side equipment 20 (1U). This input is sent to data supply side 
equipment 10 through a communication line L. In addition, you may make it the 
identification code of a record medium FD send what was read in the identification 
code reading section 24 to data supply side equipment 10. 

[0022] With data supply side equipment 10, a data base manager 12 picks out the 
digital data of software with a demand from a database 1 1 based on the data demand 
from data reception side equipment 20, and sends to the encryption processing 
section 13 (2S). 

[0023] The encryption processing section 13 is enciphered using the identification 
code to which said digital data has been sent from data reception side equipment 20, 
and the keycode generated in the keycode generating section 14 in equipment 10 
<3S). 

[0024] The example which encryption processing of digital data simplified is explained 
below. Now, the identification code of f (t) and a record medium FD is expressed with 
x, and y (x) and encryption data are expressed [ the digital data by which encryption 
processing is carried out ] with g (t) for a keycode. For example, keycode y (x) is set 
as the function shown by degree type **. 

y(x) =x3+Ex2+Fx E and F are arbitrary constants in ** top type **. 

[0025] Moreover, let encryption data g (t) be the function h (fx, y) shown by degree 

type **. 

g(t)=h(f,x,y) 

= f(t)+A(x2+Bx+C)+Dy+G A, B, C, D, and G are arbitrary constants in ** top type 



[0026] If each function is set up as mentioned above, encryption data g (t) will 
substitute the function y of a keycode for the above-mentioned ** type, and will 
become like degree type **. 
0(t)=(f(t)+A)(x2 +Bx+C) 

+ D(x3+Ex2+Fx) +G ** [0027] Data g (t) enciphered as mentioned above and 

keycode y (x) are transmitted to data reception side equipment 20 through a 
communication line L (4S). 

[0028] With data reception side equipment 20, while the encryption data-logging 
section 22 records the transmitted encryption data on a record medium FD as it is, a 
keycode is accumulated in the data decode section 25 (5S). 

[0029] When using the data recorded on the record medium FD, the encryption data 
reading section 23 reads encryption data from a record medium FD, and sends to the 
data decode section 25 (6U). 

[0030] Moreover, the identification code reading section 24 reads in the 
record-medium FD itself the identification code recorded on the record medium FD, 
and sends the identification code to the data decode section 25 (7U). 
[0031] The data decode section 25 decodes the encryption data read in the record 
medium FD to the original digital data using the keycode sent from data supply side 
equipment 10, and the identification code read in the identification code reading 
section 24 (8U). 

[0032] It is as follows if the example by which the above [ this decode processing ] 
was simplified explains, inverse function h' (gx, y) expressed with degree type ** for 
the data decode section 25 to decode encryption data - **** ~ it is. 
f(t)=h '(g,x,y) 

= {(g(t)-G-Dy) /(x2+Bx+C)}-A Original digital data f (t) is decoded by assigning the 



value of the keycode y sent to the inverse function of ** above-mentioned type ** from 
data supply side equipment 10, and the identification code x read in the identification 
code reading section 24. That is, original digital data f (t) is reproduced by degree 
type **. 

f(t) = --[-- {(g(t)-G-D(x3+Ex2+Fx)} /(x2+ Bx+C)]-A ** [0033]) Digital data f (t) 

decoded as mentioned above is sent to the use circuit section which data reception 
side equipment 20 does not illustrate. 

[0034] Next, it explains that an illegal copy can be effectively prevented with the 
example equipment mentioned above. Temporarily, encryption data are recorded on 
the predetermined record medium FD (henceforth the 1st record medium) by the 
above-mentioned processing, and suppose that that encryption data was copied to 
another record medium (henceforth the 2nd record medium) from this 1st record 
medium. When it is going to set and decrypt the 2nd record medium to the data 
reception side equipment 20 of an example, the identification code of the 2nd record 
medium read in the identification code reading section 24 becomes a different thing 
from the identification code of the 1st record medium. Therefore, even if it passes the 
identification code to the data decode section 25, the encryption data enciphered 
using the identification code of the 1st record medium cannot be decoded. 
[0035] The example of the equipment for copying lawfully the <2nd example>, next 
the supplied digital data by the user side is explained with reference to drawing 3 . 
Drawing 3 is the outline block diagram of the data reception side equipment 20 to 
which the configuration for copying lawfully was added. Among drawing, since the 
component shown with the same sign as the sign shown in drawing 1 is the same 
component as the 1st above-mentioned example, explanation here is omitted. 
Moreover, since data supply side equipment 10 is the same as that of the 1st 
example, explanation here is omitted. 



[0036] The data reception side equipment 20 shown in drawing 3 is equipped with the 
encryption data-logging section 28 for recording the encryption processing section 27 
for newly enciphering the digital data decoded in the data decode section 25 as a 
configuration for copying the supplied digital data, and new encryption data on 
another record medium FD 2. 

[0037] A user uses the control unit 21 of data reception side equipment 20 to copy 
data to another record medium FD 2 from the record medium FD 1 recorded first, and 
it is identification code x2 of the demand of a data copy to data supply side equipment 
10, and a record medium FD 2. It sends. Based on this demand, data supply side 
equipment 10 sends the new keycode y2 (x2) to data reception side equipment 20. 
This keycode y2 It is given to the encryption processing section 27 of data reception 
side equipment 20. Moreover, a user uses a control unit 21 and is identification code 
x2 of the new record medium FD 2. It inputs. This identification code x2 It is given to 
the encryption processing section 27. The encryption processing section 27 is a 
keycode y2. Identification code x2 It uses and the digital data outputted from the data 
decode section 25 is enciphered again. New encryption data g2 It is recorded on a 
record medium FD 2 by the encryption data-logging section 29. 
[0038] If the record medium FD 2 copied as mentioned above is changed into the 
original record medium FD 1 and it sets to data reception side equipment 20, the data 
decode section 25 will be a keycode y2. Identification code x2 of the record medium 
FD 2 read in the identification code reading section 24 It uses and is the encryption 
data g2 of a record medium FD 2. The copied digital data f can be used by decoding. 
[0039] <3rd example> drawing 4 and drawing 5 are referred to. The block diagram in 
which drawing 4 showed the outline configuration of data supply side equipment, and 
drawing 5 are the block diagrams having shown the outline configuration of data 
reception side equipment. 



[0040] It is installed in a software dealer etc. and the data supply side equipment 
shown in drawing 4 is equipped with the encryption data-logging section 22 which 
records the enciphered digital data g on a record medium FD. A user's hope of the 
purchase of a certain software specifies the software from control unit 21 A. The digital 
data of the specified software is enciphered in the encryption processing section 13 
using the identification code x of the record medium FD inputted from control unit 21 A, 
and the keycode y generated from the keycode generating section 14. The 
enciphered digital data g is given to the encryption data-logging section 22 through an 
interface 17, and after being recorded on a record medium FD in this encryption 
data-logging section 22, it is handed to a user (sold). The printout of the keycode y for 
decoding encryption data is carried out by the printer 16, and it is handed to a user. 
[0041] The user who purchased software decodes encryption data with the data 
reception side equipment shown in drawing 5 . That is, with data reception side 
equipment, while the identification code x of a record medium FD is read by the 
identification code reading section 24, Keycode y is inputted by the user through 
control unit 21 B. The data decode section 25 decodes the encryption data g using the 
identification code x and Keycode y which were mentioned above, and outputs them 
to the use circuit section. 
[0042] 

[Effect of the Invention] According to this invention, the following effectiveness is done 
so so that clearly from the above explanation. Since the digital data enciphered using 
the keycode of arbitration and the identification code of a record-medium proper is 
recorded on a record medium with the discernment coat according to the recording 
device of digital data according to claim 1 Even if it copies the encryption data 
recorded on the record medium (the 1st record medium) to another record medium 
(the 2nd record medium), since the identification code of the 2nd record medium 



differs from the identification code of the 1st record medium, the encryption data 
copied to the 2nd record medium cannot be decoded. Therefore, according to this 
equipment, the illegal copy of digital data can be prevented effectively, 
[0043] Moreover, since according to the record medium according to claim 2 the 
identification code of the record-medium proper rewrites to a record medium and it is 
recorded on impossible, by rewriting the identification code of the 2nd record medium 
to the identification code of the 1st record medium in the above-mentioned example, it 
cannot say that encryption data are decoded but prevention of the illegal copy of 
digital data can be made into a positive thing. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rDrawina 11 It is the block diagram having shown the outline configuration of the 1st 
example equipment. 

[Drawing 21 It is the operation flow chart of the 1st example equipment. 

rDrawina 31 It is the block diagram having shown the outline configuration of the data 

reception side equipment of the 2nd example equipment. 

rDrawina 41 It is the block diagram having shown the outline configuration of the data 
supply side equipment of the 3rd example equipment. 

rDrawina 51 It is the block diagram having shown the outline configuration of the data 

reception side equipment of the 3rd example equipment. 

[Description of Notations] 

10 « Data supply side equipment 



1 1 - Database 

13 -- Encryption processing section 

14 Keycode generating section 

15 26 -- Communication interface 

20 Data reception side equipment 

21 -- Control unit 

22 Encryption data-logging section 

23 - Encryption data reading section 

24 Identification code reading section 

25 - Data decode section 
FD - Record medium 
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so ziw-zmmL&o fc-r*raw(t»H*owiij3- 
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3 

F*A*rt-*MM3-KAa¥8i:, ffiR©*-3-F 
*»4fS*-3-K»ft¥Sfc, ME7*-*Ett¥« 
frSR&fcU * *ifc7*3>* 4/7*- * £lNENg'J n— Ffctfl 
E*-3-Ffc*ffioT«Wftr*iWfl:#»i:, ME 

{fcr-*R*8l»)#8i:, t9E£8»ttH*r©«BiJ3-- 
F£*0E«lW*g*fr&R*Bl5«8ij3- FR&ifct) 

$\ tufHIH@!fittS#A^i!^P»n/c^ij3- F£M 
iBA7J£n/c*-3- Ffc*ffioT7cO-r^^;l/'r-^ 

[0012] w*«2 tie«cDfag«»«s m$« i fc 

ESc©7*^*;l/7*-*©ESgB£&t>Tf ; ^#/l/'r- 
* E®Sn5Eil«ftT*;£> o T> ftttEEftjKttfctt, 
*©E*^H*0MM3- F^*«A*fllteE»* 

[0 0 13] 

wm n&m i fcE*©»w©fiwiMM) 

*©7 f s>*rt/7*-**E»Lj:$i: , r*E» 

aSttB*©itBij3- F*WJ3- FTJj^Sfc/fLTA 

IWEWiij3- Fi:*-3- F»£¥»fr&»£ 
*n/t*-3-Ffc*ffi-3T, W^fb#SfcJ:-3T*# 

© WHUtr- * ttR^fb'r- * jjjzmzit l xm *> & 

Sft, R8#ffc7 i -*Ea^9fcJ:oTfflEIH9iJ3-- F* 
fc-oESBKttfcESSft*. *07 f ^;l/f*-**fiJffl 
-rs«^fctt» «^fcT-*R*B»)¥&fcJ:^TE8 

jM5.nSo ^LT, K^-FRfcffiD^Sfc.fcoT* 
©ES»^S#fr&R#fflSn;fc«8ij3- Ffc*-3- 
FA*#a*^LTA*«nft*- 3-Ff:*ffioT, 

[0 0 14] »*JS2tE«0«Wfc«kntf, fl^Htf* 
-**^Efg*tifcE»«E«: (£lESfttt) frS9J©£ 

UTfc, »2E««M*<Dll8iJ3-F*!l!lE««M*i:n 
fc«9J3-Ffc»*tft*.*t fctfTt £^©T\ if** 
1 0«B*ftt>Ttll!2E»«fl!K3l?-«nfcfl«ft 

[0 0 15] 

[HM] WT, HBB*#JSLTCO»B©-*JMfll* 



(3) ttM¥8-694 19 

4 

©EilSB©Sfi 1 i««»5iSSSlf;7o •> *H 

[0016] ciomm&mmit, T-fi&mm&i o 

fc7*-***«!)fllMi2 0fcfr&*«**u WSSBM 
tfa«B»L-e«K«tvr^«o x-*«&<iJ!££B i o 

W\ V7F*x7*«^S«^ttfcEfcRII£n5 

t>©T*&So f-^gttSfcDffll&BZ Ofi, V7 

STO«igi2 oj8«3i«ia*L*^LTistfns*<, 

o*^lt^s, =s^gi o, 20 (omwmpft 

ttffiffPfeO, ±E©«9£01-fc, x-^flM&fflSBl 0 

*y7h">x7 • x-*§ttlXt>ffl8B2 0 

iTKJBSfc^n^tliailU 3.— IfffV? 
F 7 x 7flg^)£ til^^tflO V 7 F 7 x T©««&% 
gltSiatLTtiV^ J-XT, &SB1 0, 2 0©l¥ 

20 [001 7] 7*-*(WMB*lIi 014* SS?g*fSii:&5 

-#^-x 1 l^ea-rs-r-^^-xgasisi 2, $ 

*&B#0*^>fcV7hf x7 VVZiW-*) 

{tr*BW{k*aa» 1 3, ««{i:ofe«>offito*-3 
- f*»*i-«*-3- f»*«5 1 4, aflWB-fy*- 

7x-X (I/F) 1 5*ifft»&llMl«ttT^*o CC 
T», ffl««-T>*-7x-Xi 5tt*fti|l§fc:«tf«M8iJ 
3- FA*¥S6 ±tf W*#afc«a LTi/** 0 
[0 0 18] 7 f -*§ttIft!3<lJ&fi2 0«, T-^S* 
30 flttWEftttttF D©TOJ3- F*i**A2rt-*fc«>© 
^-afl-FftJffrSaSiWM^ K T-^i$&ISi 

8 , TSfe«>0©#<t'r-*ES»2 2, ESftftFDfr 

352 3, EfiWEi*FDfr6«gfj3-F*«EiM!l*fe«>0 

«Bij3-FK*iRt)a52 4, Bf^ffc^-^sa^-rsfc 

i6©-r-^«^g|52 5, a§H'^-7i-X2 64 
iffr&JilfiScSttT^So CCf, IIffl-l'^-7x- 

40 -3-FA?3#a{C^SLTU^o 

[0 0 19] ES«*FDtt, #K^-©aS%^bft 

f-^X^ ^fr^^UlHlK, M-F-r-rX^HA^V^ 
e,ti5= C©fB@»*FDti:«, fQEflMKttBttroK 
9J3- F^tm^ifit^ftEWStiTV^So ^Sij3 
-FOE«#att»fcRKtbftV^ WAtf, a— lf*< 

*««WteE»LT43^/5: 0 , feSV>«7a <y t!— r -r 
X^©RS«aa->-FA^^tlfc:y^^-v FSffifii 
50 ^-a-F%ttMW«LTfe<. il©*^*: 
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(4) 



8-69419 



[0 0 2 0] #fc±»Lfc*«W«B*ffioTV7 F? 

?:#SSLTi«H^-rSo ft*, H2 0&XTy7**0SI 

s^flnt)ii««2 07?©jaa*^ti€ti^tTv^5 o 

[00 2 1] $f\ a— »W, T r -*gW5t9fflgB2 
0 ©tfcfNB 2 1 T> S&af 5 V 7 F * x 70f- /0 

OWPJn-Kfc^TJj-r* (1U) o COA^1fffi«jl 
«@«L*ftLT7 , -*0M&fll*«l OfCgSnSo ft 
fc\ BB*{*FD0*8ij3-Ftt, *#J3-Ftt*8l9 
$2 4T?ft#&ofc&©*7 f -*#*&ffl!|gfil 01C&3 

y (x) = x 3 +E x 2 +F x 

[0 0 2 5] Bg^fbf-^g (t) *3fcS®T^« 

g (t) =h (f, x, y) 

= (f (t) +A) (x 2 
±2S©T\ A, B, C. D. GttffiftQ8rc*S. 
[0 0 2 6] ±C©£ 5 HWffc* 
g (t) = (f (t) +A) (x 2 
+ D (x 3 +Ex 2 +F 
[002 7] ±EO* 5 fc LTflreffcSnfcf*-* g 
(t) fc, *-3-Fy (x) t*5Mia«L*^LT 

7*-*w*«o««ii2 0Kfiarr* (4 s) . 
[0028] T-$gim*)®mw2ox'&, Bmtn 

**<MP2 5fcWW* (5S). 

[0 0 2 9] tmmWF DK«»«ftfc7*-***Jffl"r 
«#<fc7*-*«»BlO»2 3!WaWi»FD 
fr&*^7*-**«*fflLT7*-*a»*2 5 (CftS 

(6U) o 

[0 0 3 0] K»j3-FK**9»2 4tfIB»»* 

f (t) =h ' (g, x, y) 

= { (g (t) -G-Dy) 



* [0022] T-z&mmw i ot»> t-^-x 

*9»1 2tff f -*§ttIfcDffliJge2 0fr£>©r-*g 
*teS^tx S#©ifcofcy7F^x7©7^#->t/-f- 

tcass (2 s) o 

[0 0 2 3] WtMSS 1 3 tt, tulBr^^^x-^ 

FfcSB 1 0rt©*-3-F»£»l 4"W8Sfc*tlfc* 
-3-FfcfcttoTHHWW* (3S) o 

[0024] f^^/i/f-itoflWftjaaomeftLfc 

r-*£f (t) , IB«i»FD©«9J3-F*x, * 
-3-F*y (x) , Wfcf-^fcg (t) T*a-r 0 

WAtf, *-3-Fy (x) «3Jesa>-e^«n*H»fc 



•a> 



SSSftSBSISth (f, x. y) bfic 



+ Bx + C) + Dy + G © 

irf-Hg (t) ±B®Sfc*-3-FOH»y*ft 

ALT, 3ta*®0J:$fc:ft5o 
+ B x + C) 

x) +G ® 

ir(*F DtCf2®*tl/-c^gij3- FS\ !2@«ttF D 

*OWJU3-F*f f -*tt^»2 5KHS* 

(7U) o 

[003 1] -r-*«*|g|32 5ti, EftttttF D**6tt 

aS6ftT*te*-3-Fi:, B»j3-F»!3Wlt)»2 4 
■ptt*«i6nfcB»j3-Ffc*ffior, 7E©7*^*;i'7 f 
(8u) o 

[0032] co**«a*±Eofiiii6fk«nft»?K 

' (g, x, y) *t>-oTVSo 
/ (x 2 + B x + C) } -A 



±%tt®<DmmmcT : -$m&mmmi ofrsaisnT t a) *i§?n5, -rftfr-s, 7c©7* 



* ft*-3-Ky B»j3-Ftt*»»>»2 4T»K* 

KP>nfcagij3- F x ©ffi£ftAt S C i: tcj; OTt©^* 
f (t) = C { (g (t) -G-D 
Bx+C) 3 -A 

[0 0 3 3] W±©<fc5lCLTf*#£ftfcf^*;Vf f - 
*f (t) tt, f-*»JW0«(HtB2 0OBISbft^ 

[0 0 3 4] #K±$Lfc*iWJgfiT«»i*3e-%W 



VZ)\>*r-Z f ( t ) (i^SOT'S^^nSo 



(x 3 +E x 2 +F x) } / (x 2 + 



•© 



ftttft (WT, »2E«W*f:v^) ^©uf^tr- 
*tf3k?-Sttfcif £o *©»2iaMW**3*StW© 
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«fc 5 t Ltcm-ets «9J3- FfEfttt 5 » 2 4 T'M&® ?> 
-FfcttS*ofcfc0lc4So Ufctf^T, *©HSij3 

[0 0 3 5] <Jg2«JW9>^K, W&Ztllty'V*)]' 
7*-**a— ■ «f §JT*Sffifc n e--r*fc«>©SB©ff!l* 

feftO«ll«*jiinLfc7 f -*»*ffi»)ffll»«2 0OSEB 

MSB lotli iaSMi:ra«T**OT?ce:ifOttW 

[0036] m3ic^LtcT~^imommm2 o 

fcLT, 7 s -*a^»2 5-p«^«nfef*S?d'/l/7 f -* 
**ftt«f#{tr*teftO«f^{bSBl»2 7, Srfc&Bt 

{tr-#fBgg|$2 8£BATV3o 

[0 0 3 7] AfflKOT^fcGSMEttF D 1 frSBiJ© 
BE»«#FD2K7 f -**3lf-Lfc^«^, 3.— 

* {83&flfflHB 1 0 3 fc?-<Dg5}< t IBgij&ft F D 

2©K9I=i-Fx2 C©g$(:l-jff-^«t 
$&fflJSSl Oit. «rfcft+-3-Fy2 (x2 ) 
*§#Bl»)«lgg2 0'\3i£5 o C©*-3-Fy2 «x 
-*Stt«l?>fl£B2 0CDBg^{kS!iagi52 7£^X.P>ft 
5o Sft, 3.— «f»Jtff»2 lfcttoTfrfeftESMW* 
FD2©S9J3-Fx2 fcATTTSo C<Di£S'j3-Fx 

2 aw#ftdaaaP2 7fc#A&ti6o ^mmms^zi 

it, +-3-Fy2 tagij3-Fx2 t^fcT, t- 

*a^»2 5^6a**nfcxs?*;i/7 i -**ffac, © 

^bfSo $rfc&B§*f{t:-r-#g2 ttW^ft-r-^ES 
g|5 2 9 K J: o TfBSj&tt F D 2 fcfB® £ tl-5„ 
[0 0 3 8] JK±O.J:-5fcLT3e-$tlfclBgj«{*F 
D2^ 7C©fH»«»F D 1 fc£*.T7*-i»3ttlx9« 
S«2 0K-b«yf--fV^rn«» x-#H*§g&2 5tf* 

-3-Fy2 i:ajgij3-FM*BiDSP2 4?mfrmzn 
ttimm* f d 2 £0^g"j3 - f x 2 xtemsm 

F D 2 ©Bf^fftx— # g2 ^^-rSCtt^O, 3t! 
[0 0 3 9] <Sg3fg»J>ia4:j3<fctf05£#!!rt 

[0 0 4 0] H4 te^Lfcr--*«iefllSfiH\ mtf 

V7 F^xTBg^gftiflCfaBSftSt©-??, Bg^ft$ 



(5) #W8-69 4 1 9 

T-*ESW2 2*B*.T1^S. 3.-+f2)\ $8V7h 
fi70*AS»8tSfc, «ff»2 1 A*6*OV7 

m?P&2 1 AfrSAflSnfcESJKttF 
DOWJa-Fxk, *-3-Ffg£gM 4^6a*« 
tlfc^-n- F y fcfcffi^THWftffla* 1 3 T'Bf^b 

-XI 7^LTBt^fkx-^fBgg|32 2£#*.5tU 
C©«Hfffrr--$'raWP2 2-paa8«E*FDfcE»*n 

/o fc^tca— *ft#«sna (is^^ns) „ sg^x- 

*£fi?i!1-£/ia&©*-3-Fy 1 6T*91? 

[004 1] V7h7i7tIAL/i:a- *f«05tc^ 
L fcx- * SttBl 9 M£B fc * o T Bg^tffc-r- * S8Mf 
f 5o -TftfcS, f^SttttOWSsBT?!*, 3BS«Ef4c 
F D<DffiM=J- Fx*WJ3-FR^0gP2 4 (c *o 
TK*^e.n5fcfcfe{C, ltft&2 1 B^lTl- 9* 
fc«fcoT*-3-Fy#A7jStt5o -r-#fl^gtf2 5 
±abfeW?J3-Fxf:+-3-Fy*«^T«f# 

[00 4 2] 

*fttf*OSfc«** , rSo 1 tcfB^cOr^* 

;l/7 s -*©eS«Bfc.J:tt«\ ffiKO*-3-Fi:E» 
«ftH#<D^gij3- F tSffioT^tSnfeT* 

S£0T% ?®eSKft (SlGStttt) KBBSnfcW 

tf-LTfc, JB2^«f*0«M3--Ftt*llHSMIE» 
30 ©Wfflri-FfcttRftSOT?, 82KSB*fc3lf-* 

[0043] * fe, M«« 2 lc|E«cDlBfi«tttc in 
tf, BM^fc^oeSMMtHeoKgiJn-Fjb^lSSI 

©18S'J3- F*tB 1 E»MM*0«gij3- KK»#»** 
IBBaVMWtWIffil 

[02] SBlK[BMI|»fiOftff7n-f-ir-h-pa5*. 
[03] ^2*figM^«Of i -^S^DffigBO«l« 

[H 4 ] 3 glfl^BO^-iSflMieflHWOWWItofi 

[05] m3^fiEWIg«c0T f -^§^0ffl!lSBO«liS 
JO «tfig*^Lfc^n-y^0-p*So 
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